Export of prepro-alpha-factor from Escherichia coli.
Yeast prepro-alpha-factor translocates posttranslationally into yeast microsomes in vitro. This process is strongly influenced by the extreme carboxyl-terminal region of the protein. These features contrast with the properties of most eucaryotic proteins which are translocated into the endoplasmic reticulum. We have extended these studies by introducing the gene for the wild-type and several mutant forms of prepro-alpha-factor into Escherichia coli. Prepro-alpha-factor is secreted into the periplasm and processed to pro-alpha-factor. Its translocation across the plasma membrane requires the membrane potential and the secY gene product. Deletion mutant analysis showed that features of the pro-segment were essential for secretion of prepro-alpha-factor in E. coli, while the carboxyl-terminal region, which is required in yeast, is dispensible in E. coli. Neither size nor the presence of a unique topogenic sequence was sufficient to explain the requirement for the pro-segment.